Relationship of prenatal caffeine exposure and zinc supplementation on fetal rat brain growth.
Pregnant rat dams were divided into four groups on the 3rd day of gestation. Group 1 dams were fed a 20% protein diet as controls. Dams of group 2 were fed a 20% protein diet supplemented with zinc (0.6 g ZnCl2/kg diet). Group 3 dams were fed a 20% protein diet supplemented with caffeine (2 mg/100 g body weight) and dams of group 4 were fed a 20% protein diet supplemented with both caffeine and zinc. Fetuses were surgically delivered on day 22, and brains were removed and analyzed for alkaline phosphatase activity, protein, zinc, cholesterol and DNA concentrations. Fetal brain caffeine levels, as well as maternal and fetal plasma caffeine levels, were determined in caffeine-supplemented groups. The body weight of group 4 and brain weights of groups 3 and 4 were higher than those of groups 1 and 2. Alkaline phosphatase activity of group 3 was less than that of group 1. The brain zinc concentration of group 2 was higher than in the other groups, but that of group 4 was less than that of group 1. The present study indicated that the supplementation of caffeine to the maternal diet decreased zinc levels in the fetal brain, and the addition of extra zinc to this diet did not return the zinc level to that of the control level as we had expected. In addition, the supplementation of caffeine and zinc together increased the body weights of the fetuses compared to the controls, but the addition of only one of these substances had no effect, suggesting that the combination of caffeine and zinc may have unique effects on fetal growth.